Trauma MVA MRI CT a b s t r a c t This is a rare case of an isolated pectoralis minor partial-thickness tendon tear in a 24-yearold man who was involved in a major trauma. The purpose of this paper is to report the clinical signs, symptoms, cross-sectional imaging findings, and management of an isolated pectoralis minor tendon tear. Furthermore, this case represents a novel traumatic mechanism of injury, as opposed to the classic sports-related pectoralis minor tendon tear injury.
Introduction
Pectoralis major muscle tendon tears are frequently encountered [1] [2] [3] [4] . Pectoralis minor muscle tendon tears are uncommon. If they do occur, they are usually in conjunction with a pectoralis major muscle tear [1] . However, isolated pectoralis minor tendon tears without a pectoralis major muscle tear are exceedingly rare. To our knowledge, only five cases of isolated pectoralis minor tendon tears are currently described in the English literature [ Table 1 ], all of which were sports-related injuries. The medically accepted mechanism for a pectoralis major tear is forced abduction and external rotation. Pectoralis the subclavian vein which all run between the muscle and the bony ribcage. The arterial supply is coming from the pectoral branch of the thoracoacromial artery, the lateral thoracic artery, and the upper lateral cutaneous branches of the posterior intercostal arteries [11] . Regarding its function, the muscle pulls the scapula medially, forward, and downward. Thus, the pectoralis minor muscle is used in the shoulder movements of depression and abduction. Furthermore, it briefly aids in respiration, belonging to the respiratory musculature [11] . Although the anatomy, physiological function, and pathologic tearing of the pectoralis major muscle are well known [12] [13] [14] , the mechanisms of an isolated pectoralis minor tear are largely unknown. We hereby report a case of an isolated pectoralis minor tendon tear in a 24-year-old man who was the victim of an automobile-pedestrian collision. The clinical symptomatology, cross-sectional imaging findings, and treatment of an isolated pectoralis minor tendon tear are described. This paper highlights the possibility of a pectoralis minor tendon tear in a trauma setting and includes a review of the corresponding literature.
Case presentation
A 24-year-old male pedestrian presented as a trauma to the emergency department after being struck by an automobile. On admission, the patient had vital signs within normal limits and complained only of left shoulder pain. On physical examination, he exhibited left shoulder tenderness with an abrasion observed over the lateral left shoulder. Shoulder motion was painful. Complete diagnostic imaging was performed with a pertinent finding of an isolated left pectoralis minor partialthickness tendon insertion tear at the coracoid process ( Fig. 1 ). An orthopedic consult was made. On musculoskeletal examination, there was global tenderness to palpation and reduced motion of the left shoulder. Our patient was recommended inpatient physical therapy and the use of a sling.
Imaging
As this was a blunt trauma injury, several imaging modalities were indicated including plain radiographs, computerized tomography (CT) scans, and magnetic resonance imaging (MRI) scans. An anteroposterior radiograph of the left upper extremity showed an intact coracoid process without evidence of acute fracture or malalignment ( Fig. 1 ) . Axial CT images of the left coracoid demonstrated minimal surrounding fat stranding, potentially suggestive of tendon injury. No other significant injuries were observed using CT. Primarily based on the symptomatology and secondarily based on the subtle left coracoid CT findings, the emergency medicine trauma team decided that MRI of the left shoulder was indicated. An axial proton-density fat saturation MRI demonstrated edema and fluid signal within the pectoralis minor tendon attachment onto the coracoid process. A sagittal T2 fat saturated MRI showed the insertion of the pectoralis minor tendon demonstrating significant muscle edema. A coronal protondensity fat saturation sequence MRI revealed pectoralis minor peritendinous fluid and edema. These MRI findings were consistent with a partial-thickness nonretracted pectoralis minor tendon tear off the coracoid process ( Fig. 1 ). 
Patient management and disease course
The trauma team concluded that no surgical treatment was necessary and that the pectoralis major muscle will compensate for the loss of function of the pectoralis minor muscle. Since the brachial plexus is located in vicinity to the tendon injury, irritation can explain at least partially the patient's pain. Physical therapy with short-term inpatient observation was recommended at a frequency of 5 days per week. The patient's left arm was placed temporarily in a sling and his left arm should be used as tolerated as per the orthopedic team.
Discussion
In this case, the mechanism of injury was a traumatic direct anterior force to the left shoulder during a motor-pedestrian collision. The five previously reported cases in the literature were sports-related injuries ( Table 1 ) . Similar to our case, all five previously reported cases also described coracoid process tenderness upon palpation. In the reported cases, significant pain was elicited with forced shoulder abduction, extension, and external rotation of the afflicted arm [ 5-8 , Table 1 ]. Our patient's physical examination was limitedly given the patient's significant pain.
The diagnosis of an isolated pectoralis minor tendon rupture should be made based on history, physical examination, and MRI. An important part of the history is the anatomic location of impact. Identical to our case, all five previously reported cases describe force that was applied along the anterior shoulder. Interestingly, in this case, like one other case in the literature [5] , the patient had his arms at the side when the injury happened whereas in the four other reported cases, extension of the affected arm at the time of injury was observed [6] [7] [8] . Thus, a pectoralis minor tendon injury can be caused by a direct anterior force to the shoulder [5] , forced external rotation of the arm in slight abduction [6] , or with the arm in extension and shoulder in flexion [7] . On physical examination, tenderness to palpation over the coracoid process and reduced range of motion with pain/weakness is common [5] [6] [7] [8] . In our case, and in accordance with the other five cases reported, MRI of the affected shoulder was crucial to confirm the diagnosis [5-8 , Fig. 1 ] .
Due to the similarity of this injury to a pectoralis major strain (or since pectoralis minor tears often occur in conjunction with pectoralis major strains), the female football player and professional ice hockey player from the literature [5,7 , Table 1 ] were incorrectly diagnosed with pectoralis major strains before imaging results were collected and analyzed. Since a pectoralis major strain (or rupture) has different treatment implications, the correct diagnosis of an isolated pectoralis minor tear is important [5] [6] [7] [8] . Patients with complete pectoralis major tears usually undergo surgery to regain optimal function [15] , meanwhile conservative treatment management is recommended in isolated pectoralis minor tendon tears, as described in the five previously published cases. Conservative management was also suggested in our patient. Zvijac et al. originally suggested the idea of conservative treatment based on reports of patients with Poland syndrome (congenital absence of the pectoralis minor muscle is one variant) posing no functional limitations [16] .
It is important to educate patients with pectoralis minor muscle tendon tears that shoulder strength may decrease slightly compared to pre-injury baseline, but that overall functional outcome is usually not compromised. Previous reports have shown a return to normal activity levels with no complaints during follow-up [5] [6] [7] [8] . Physical therapy, nonsteroidal anti-inflammatory drugs, and avoidance of strenuous activity for several weeks are sufficient. The athletes in the five previously reported cases returned to sports activities after 2-12 weeks of conservative management including physical therapy, massage, neuromuscular training, and scapular stabilizing exercises [5] [6] [7] [8] . The finalized recommendations in our patient were physical therapy 5 days per week, use of a sling, and movement of the left upper extremity, as tolerated.
Conclusion
Although rare, isolated pectoralis minor tendon tears should be considered in patients that complain about tenderness regional to the coracoid process and that have recently sustained an anterior contact injury to the shoulder. The injury can be either trauma-related (as described, to our knowledge, for the first time in this case report) or sports-related (as described, to our knowledge, in five cases in the English literature). The definitive diagnosis is made with MRI. Patient management should consist of conservative measures including physical therapy with scapular stabilization exercises, avoidance of abduction and active adduction, as well as sling placement. The goal of conservative management in these patients is to return to their previous baseline activity levels.
Teaching point
To diagnose an isolated pectoralis minor tendon tear, physical examination will be evident for coracoid tenderness upon palpation. MRI will show edema at the tendon insertion site of the pectoralis minor muscle onto the coracoid process, along with an intact pectoralis major muscle. Along with sports-related injuries, it can also occur in trauma.
